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This survey was conducted to provide the National 
Science Foundation with baselina information on current computer us-"* 
in the nation* s major research universities, including the actual and 
potential use of supercomputers. Questionnaires were sent to 207 
doctorate-granting institutions; after follow-ups, 167 institutions 
(91% of the institutions meeting survey criteria) responded with at 
least one departmental questionnaire completed. Ncn response 
adjustment weights were used to calculate national estimates. Based 
on these weighted responses, the study describes computer-use 
practices of about 33,500 faculty and professional research staff 
employed in about 1,190 departments in 185 universities in the United 
States. Findings indicate: (1) only about one in 20 faculty and 
research staff have used supei computers in their research; (2) the 
most frequent use of supercomputers hus been in atmospheric 
sciences—over 20% '>f the researchers in this field had used 
supercomputers in their research; (3) over 80% of the 1,190 
departments surveyed in 10 science-related fields reported limited 
access to supercomputers; (4) departments that ranked in the top 50 
according to research and development expenditures had more ready 
access to supercomputers (25%) than departments at other institutions 
(14%); and (5) access to time on supercomputers was ranked first 
among tba types of assistance needed to increase their use. Nine data 
tables, the study questionnaire, and a summary of the research 
methods are provided. (JB) 
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Over 80 percent of the 1,190 departments surveyed in 10 selected 
fields {that is, electrical, mechanical, and netal lurgical/nat- 
enals engineering; atrrosphenc and geosciences; cell biology; 
nathenatics/applied mathematics; chenistry; physics; and eco- 
romics) reported limited access to supercjnputers. 

The TOst frequent use of supe rconputer s was in atmospheric 
sciences where a majonty of departments had ready access to 
supercomputers. Over 20 percent of researchers in atmosplicnc 
sciences currently use, or have used, supercomputers in their 
lines of research. 

The use of supercomputers in most other fields is limited to 
about 1 in 20 faculty and professional research staff. 

In general, c'epartments at -"nsti tutions ranked in the top 50 ac- 
cording to research development expenditures had more r3ady 
access to supercomputers (25 percent) than departments at other 
institutions (14 percent). 

The limited capacity and speed of conventional main frame com- 
puters IS constraining the research activity of about one-eighth 
or the faculty and research staff in the disciplines and 
universities surveyed. 

The sequential processi ng design of conventional computers, as 
opposed to the parallel processing capabilities of supercom- 
puters, IS constraining the rese<irch activity of about one-tenth 
of the faculty and reseexh staff. 

In general, access to time on supercomputers was the first-ranked 
type of assistance needed to increase their use. The other types 
of assistance oTten ranked first were (a) opportunities to gain 
knowledge ^ibout the technical capabilities of supercomputers and 
(b) access through telecommunication links to remote centers with 
supercomputers. 
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BACKGROUND 



A lot of attention has been paid by tne media 
recently to the f&ct that the use of imcroconputers 
has become relatively widespread at the nation's 
colleges and universities. A less publicized fact 
is that a vast majority of researchers at academic 
institutions have no access to advanced large scale 
corputers, or "supercomputers" as they are referred 
to in the popular media. Supercomputers such as 
Cray-1, first introduced in 1977, and Cyber 205, 
introduced in 1981, perform at least 100 million 
floating point operations per second and are rec- 
ognized as one of the most important research, 
development, and design tools of the late 20th 
century. ^ 

Supercomputers offer the potential for ad- 
vances in research activity in a wide range of 
fields and permit researc ars to pursue lines of 
inquiry not feasible with conventional main frame 
machines such as those in th« IBM-308x series, 
VAX-7XX series, or CDC-7600. Supercomputers have 
already revolutionized various industries, includ- 
ing the petroleum industry, the aircraft industry, 
the automotive industry, the electronics industry, 
the electric-power industry, and the movie indus- 
try. Many argue that the lack of access to super- 
computers for most researchers on American univer- 
sities is going to have serious long-term conse- 
quences for the nation, and that without supercom- 
puter:^, American basic research atid er.gineenng 
science will fall behind that of other countries 
which are pursuing aggressive national policies 
regarding the availability and use of supercomput- 
ers. 2 

The National Science Foundation (NSF) has been 
concerned with tht problem of inadequate access to 
supercomputers for university researchers, and in 
1983 issued a planning report entitled "A National 
Computing Environment for Academic Research," known 
as the Bardon report. The report outlined a tenta- 
tive two-step plan to increase access to supercom- 
puters. However, the Foundation had only limited 
information on which to decide relative priorities 
for action . ^ 

Because supercomputers cost considerably more 
than conventional main frame machines, it is un- 
likely that in the near future most large univer- 
sities can expect to acquire supercomputers for use 
on their campuses. Shared facilities and networks 
appear to be more viable options. Further, super- 
computers are fundamentally different from conven- 
tional computers and require different conceptual- 
ization and presentation of problems. To increase 
the research applications of supercomputers, infor- 
mation is needed on the need and mechanisms for 
supplying machine time, information-networks, and 
technical support. 



Tms study was sponsored by NSF to provide the 
Foundation wi th benchmark i n format ion on current 
computer use in the nation's major research univer- 
sities, i ncl udi ng the actual and potenti al use of 
suoe rconputer s. The survey was conducted by the 
Hiqher Education Panel o-^ the American Council on 
Education (ACE). ^ See Appendix B: Methods Summary 
for techni cal detai 1 s. ) 

The survey universe was designed to include 
all major research universities that award five or 
more doctoral degrees and have a doctorate-granting 
department in at least one of the following fields: 
electrical engineering, mechanical engi neen ng, 
meta llurgical/materials engineering, atmospher- 
ic sciences, geosciences, cell biology, mathematii^s 
and applied mathematics (computer science), chem- 
istry, phy^-ics, and economics. 

Questionnaires were mailed in mia-Apnl 1985 
to ^07 doctorate-granting Panel members. Twenty- 
thr?e reported that they d'^d not meet the su^'vey 
cri ena; this reduced to 184 the number of insti- 
tutions from which substantive responses could 
be expected. 4 After followups, 167 institutions 
(91 percent) responded with at least one depart- 
mental questionnaire completed. The survey respon- 
ses were weighted usi ng non-respon se adjustment 
weights to calculate national estimates. Based on 
these weighted responses, the study describes com- 
puter-use practices of about 33,500 faculty and 
professional research staff employed in about 1,190 
departments located in P.5 doctorate-granting uni- 
versities in the nation (see table B-3 in Appendix 
B). Faculty who were away from campus on sabbati- 
cal in spring of 1985 and graduate students partic- 
ipdting in research projects, whether salaried or 
on other support, were not included in the study. 

Findings are oresented by departments, by 
control of institutions, and by top 50 status of 
institutions in terms of research and development 
(P&D) expenditures during 1980-83. Two-thi rds of 
the departments were in public and one-third in 
private institutions. Just over 70 percent of the 
faculty and research staff were in public institu- 
tions. About one-third of the programs were 
housed in the top 50 institutions, which employed 
45 percent of the faculty and research staff. 



1. Gene Dallaire, "American Universities Need Greater Access 
to Supercomputers." Conmimcations of XM ACM . April 1984, 
Vol.27, No. 4, 292-29Jn 

2. Ibid. 

3. "Access to Supercomputers An NSF Perspective, An 
Interview with Edward F. Hayes," Cot ofuuni cat ions of the ACM , 
Ap-il 1984. Vol. 27. No. 4, ?99-lCrr 

4. National Center for Education Statistics' datj and other 
listings indicate that 185 institutions (only one not a mem- 
ber of the Panel) net the study eligibility critetia. 
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F INDINGS 



The fin-^- iqs are presei^ted i two najor 
sections. First, current use of \ -nputers and 
scientific work stations, applicability of super- 
computers to present line^ of research, end the 



type of assistance neec'cd to increase university 
researchers' access to siipercorriitors are discussed 
,n qenera! te't^^s. "^hen ^epartr-onta sunnanes are 
presented. 



General *^indings 



Present Us- of Computers 

Respondents were asked to indicate how n^any of 
their full-tine faculty and research staff wer, (a) 
currently jsing or have u- ed supercomputers, (b) 
were forni'^a ti ng plan, for research requiring 
superconouters, or taking concrete steps lo pursue 
an interest in then, (c) now using conventional 
pain frane conpJiters as an integral part of their 
research, and (d) now making no u^e of conventional 
nam frame computers. They were asked to account 
for each person only once in the list anH treat the 
list as hierarchical. Therefore, the number of 
faculty reported below as making use of convention- 
al main frame computers may be an underestimate 
insofar as some of the faculty and research staff 
using or making plans to use supercomputers may 
also be using conventional nam frame machines in 
their current Imes of research. 

Currently only about 1 in 20 faculty and pro- 
fessional research staff in the selected fields 
surveyed use, or have used, supercomputers in their 
research. Another 1 in 20 appear to 'oe formulating 
plans for research which will require the use of 
supercomputers. Thus, when these plans material- 
ize, about 1 nn 10 university researchers may be 
making use of supercomputers in their imes of re- 
search. In addition, over 4 in 10 faculty and pro- 
fessional staff use conventional mam frame comput- 
ers, such as IBM, ^ax or CDC-7600. Another 4 in 10 
are currently making no use of conventional mam 
frame machines. 

Combining users of both supercomputers and 
conventional main frame computers, it appears that 
just over half the faculty and professional re- 
search staff at doctoral departments in ten select- 
ed fields use computers in their lines of research, 
and the utilization patterns are surprisingly simi- 
lar across faculty employed in public (55 percent) 
or private (56 percent) universities (see figure 
1). Huv/ever, those employed ^t\ the top 50 insti- 

Figure 1 - Coaputer Use by Ficulty/Research Staff 
at Doctoral Oepartwents, by Control of institution 



tutions are slightly more likely to use computers 
(58 percent) than are faculty employed in other 
institutions ( >3 percent^ (see figure 2). 

Although insiitutional characteristics (that 
i:,, control and top 50 status) do not appear to be 
strongly related to the pattern of computer use of 
university researchers, there are substantial de- 
partmental differences (see figure 3). The heaviest 
total computer use is in a*'mospheric sciences 
where 78 percent of the faculty and professional 
research staff use computers, followed by elect»^i- 
cal engineering (73 percent), mechanical engi- 
neering (72 percent, and physics (67 percent). 
The least use of computers is in departments of 
mathematics/applied mathematics and cell biology 
(each 39 percent) . 

The heaviest jse of supercomputers i s among 
the faculty and professional research staff em- 
ployed in departments of atmospheric sciences, 
where over 2 in 10 use supercomputers in their 
Tines of research. Further, if the current re- 
search plans of about 10 percent of the faculty 
m such departments materialize, then over 3 in 10 
atmospheric sciences faculty and professional staff 
would be using supercomputers regularly in their 
lines of research. 

Similarly, if ciirrent research plans of fac- 
ulty in mechanical engineering and physics mate- 
rialize, in each field nearly 2 in 10 faculty 
would be using supercomputers in their lines of 
research. In otner fields, the actual and poten- 
tial use of supercomputers varies from over 1 in 10 
faculty (electrical engineering, metallurgical and 
materials engineering, geosciences) to about 3 per- 
cent of faculty in economics. 

Current use of supercomputers is, of course, 
dependent on the degree with which supercomputers 
arc accessible to faculty and research staff in 
each field. Over 80 percent o.- faculty and research 

Figure 2 - u*jputer Use by Faculty/Research Staff 
at Doctoral Dep«rt«ents, by Top 50 (R&D) S.atus 
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Figure ^ Level of Cwputer U^e by Total Faculty/Research Staff 
at Doctoral Oepart- :nts 



F lectr 
[r jineerinc, 

Mechanica) 
f ng 1 ne^r i ng 

N'let al lurqica]/ 
M,it trials Fnqr. 

Atmospht r ic 
Sc lences 

Geos^ 1 ences 
Cel 1 Biolngy 



Mat hemat ics/ 
App] ]ed Math 

Chemi stry 
Phys ICS 

Economics 



^muzzzzzzzzzmzzzz^Tr 



Yzzzzzzzzzzm 



mizzzzizzzzm^ 



■■ ' II 



?0 



~\ — 
40 



60 



100 



Using supprrnmput ers 

■■■■ Piannino to use 

II^^H super'comput ers 

\//J\ Using convent I'^nal 

pv^?^ Currently not using 

K N NV ' J any computers 

r 1 Computer use unknown 



Percent 



Figure 4 > Proportion of Doctoral Departaents with Ready Access 
to Supercoaputers, by Control of Institution 
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staff seeiP to have only limited access to supercom- 
puters. Not surprisingly, 60 pe ^nt of departme»its 
of atmospheric sciences, whe supercomputer use 
is most frequent, reported t^ . their faculty and 
professional research staff have ready access to 
supercomputers (see figure 4). In contrast, the 
proportion of remaining departments with ready 
access to supercomputers varied from a high of 23 
percent (physics) tc a lew of 9 percent (metal- 
lurgical/materials engineering and economics). 



In general, departments in public and private 
institutions seem to provide simi- 
lar rotes of ready access to super- 
computers. The only exception is in 
atmospheric sciences where 71 
percent of departments located in 
public but only 20 percent of those 
located in private institutions had 
ready access t supercomputers. 
Finally, supercomputers are more 
readily accessible in departments 
located in the top 50 institutions 
tnan those located in other 
Institutions (see figure 5). 



There was no consistent difference -n the use 
of scientific work stations by faculty and r^^search 
staff employed in public and private inst <-uc ^ns. 
In metalluj 3Tcal/materials enginee>^ing iid atmcs- 
phenc sciences, more of the faculty nd research 
staff in public than in private institution, 
used scientific work stations while he reverse w ^ 
true for those in chenistry and mat!- matics/appl^ d 
matnemati cs. Surpri singly, facu^ d re see jh 
staf^ employed in the top 50 ^ ions ^re 

somewhat less lively to u^e ^,!ennf"i work 
stations than were 'acul^'y emplo" d in oxy . insti- 



One-fifth (22 percent) of the 
departments with limited access to 
supercomputers stated that gaining 
ready access to the machines was a 
motter of high priority. Opinion 
varied by discipline, however. 
Figure 6 shows that nearly half of 
the atmospheric sciences depart- 
ments that had limited access and 
over one-third of sucn mechanical 
engineering and physics departments 
gave high priority to gaining ready 
access to supercomputers. However, 
only 5 percent of the economics 
departments and 6 percent of the 
cell biology departments that had 
only limited access gave gaining 
ready access a high priority. 

Use of Scientific Work Stations 

For the purposes of this 
study, scientific work stations 
were defined as 32-bit machines 
with memory of at least one 
megabyte; screen resolution 
on the order of 800x1,000 in order 
to adequately display a full range 
of graphics, and the ability 
to work in an integrated network 
environment with UNIX-like 
operating system and a Fortran 
compiler. Excluded were personal 
computers used as word processor., 
and word processors with business 
graphics capabilities. 

The use of scientific work 
stations rar.ged from one-fourth of 
faculty in departments of elec- 
trical engineering, atmospheric 
sciences, and geosciences to about 
10 percent of faculty in depart- 
ments of cell biology, mathema- 
tics/applied mathematics, and 
chemistry (see detailed table 
6). 



Figure 5 - Proper of Doctoral I>?P4rt«e' \ 
to Supercoppuv^. ^,i)y Top 50 (RM) 
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tutions {see detailed table 5.2). Finally, faculty 
and research staff in departments with ready access 
lo superconputers were more likely to use scienti- 
fic work stations than faculty in Hapartnents with 
limited access to supercomputers (see figure 7). 



Figure 7 - Percentage of Faculty/Research Staff Using Scientific 
Work Stations at Doctoral Oepartaents, by Access to Superconputers 
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Respondents were asked to indicate how many of 
the faculty and professional research personnel 
in their departments were pursuing lines cf 
research that could benefit from access to super- 
computers. The proportion of 
faculty and research oersonnel 
"whose work is now constrained by 
the capacity or speed of conven- 
tional main frame computers" 
ranged from a high of 20 percent 
(atmospheric sciences) to c low of 
5 percent (cell biology) (see 
detailed table 4). Finally, the 
proporti on of faculty "who se work 
is now constrained by the sequen- 
tial processing design of main 
frame computers, as opposed to the 
parallel processing capabilities of 
advanced large-scale computers" 
ranged from a high of 13 percent 
(electrical engineering and mechan- 
ical engi neeri ng) to a low of 3 
percent ( economi cs) . 
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Need for Assistance 

Types of assistance needed to 
increase supercomputer use varied 
by field. The most frequently 
ranked first type of assistance was 
having "access to time on super- 
computers, disregarding funding 
constraints" which 3 in 10 depart- 
mental respondents said would 
have the greatest immediate impact 
on T"c»^easing the usg of superconr 
puters by their faculty and 
professional research staff (see 
figure 8). Another 2 in 10 agreed 
that "opportunities to gain 
knowledge of technical capabilities 
of supercomputers" would be nx)st 
helpful in increasing supercomputer 
use. The least likely type of 
assistance to be ranke firSt was 
help v/ith software and programming 
which only 7 percent said would 
increase supercomputer use in their 
departnents. 

"".a.-'-ings of types of assis- 
tar-ce needed were relatively 
C'-'<^istent across nrograms in 
pu and private institutions as 
we I tnose in the top 50 

and jr in^^titutions (see 
detailea cable 8). However, there 
were some departmer'31 d'' f ferences. 
Having access to supercomputers 
without funding constraints was 
ranked first by nearly half the 
^r:;partments of physics but by only 
6 percent of departments of cell 
biology (see detailed table 9). In 
cell biology where sup6r<~Gniputer 
use is very infrequent, assistance 
was most often needed in terms of 
introduction and orientation to 
supercomputers. 
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Departmental Sunmaries 



Electrical Engineering: Only 6 percent of the 
faculty and professional research staff 'n depart- 
ments of electrical engineering were currently 
using, or have used, supercomputers. Another 8 
percent had nade plans to use supercomputers. 
Fully 6 in 10 faculty were using conventional main 
frame computers. Research activities of about 
14 percent of facuUy were said to be constrained 
by use of conventional computers. About one-fourth 
of faculty v/ere regularly using scientific work 
stations to support their professional research. 
Finally, one-fourtn of the departments of electri- 
cal engineering stated that assistance in gaining 
access to time on supercomputers, disregarding 
funding constraints as well r»s having access to 
scientific work stations and graphics capabilities 
to interface with supercomputers would greatly in- 
crease the use of supercomputers by their faculty 
and professional research staff. 

Mechanical EngineeMng; About 7 percent of 
faculty and research staff in depart:ne.its of mech- 
anical engineering were currently using, or h?ve 
used, supercomputers and another 11 percent nad 
plans to use them. Over half (55 percent) were 
currently using conventional main-frame computers. 
Research activities of 19 percent of the faculty 
were said to be constrained by the use of conven- 
tional computers. Just over 2 in 10 faculty were 
regularly using scientific work stations. Over 4 
in 10 departments agreed that having access to time 
on supercomputers, disregarding financial con- 
straints would have the greatest immediate impact 
on increasing supercomputer use of their faculty. 
Another 2 in 10 agreed that having opportunities to 
gain knowledge of technical capabilities of supe: - 
computers would al'^o help. 

Metallurgical and Materials Engi net ring; Only 
3 percent of the faculty and research staff in such 
departments were currently using, or have used, 
supercomputers; another 8 percent had made plans to 
use them. Just over 4 in 10 faculty were using 
conventional main-frame computers. Research activ- 
ities of about 10 percent of faculty were said to 
be constrained by the use of conventional com- 
puters. About 2 in 1( faculty were regularly 
using scientific work stations. Over 3 in 10 de- 
partments agre J that assistance in gaining access 
to time on supercomputers, disregarding funding 
constraints, would greatly increase faculty mem- 
bers' use of supercomputers, while about 2 in 10 
agreed that having opportunities to gain knowledge 
of the technical capabilities of supercomputers 
would be most hel pful . 

Ataospheric Sciences; The most frequent use 
of supercomputers was in atmospheric sciences 
where 23 percent of the faculty and professional 
research staff were currently using, or had used, 
supercomputers, and another 12 percent had made 
plans to use them. In addition, over 4 in 10 
faculty were using conventional main frame com- 
puters. The research activities of about 2 in 
10 faculty were said to be constrained by the use 
of conventional computers. Just over 2 in 10 were 
regularly using scientific work stations in their 
current lines of research. Types of assistance 
ranked first in terms of having the greatest impact 



on increasing the use of supercomputers included 
access to time on supercomputers, regardless of 
funding constraints (35 percent), access to tele- 
communicetions links to remote centers with super- 
computers (19 percent), access to work stations and 
graphics capabilities to interface with suoercom- 
puters (19 percent), and support for software and 
programming (17 percent). 

Geosciences: About 5 percent of the faculty 
and research staff were currently using, or had 
used, supercomputers; another 7 percent had plans 
to use them. In addition, 45 percent were current- 
ly using conventional nain-fra-ne computers. The 
research activities of about 11 percent of the 
faculty were said to be constrained by the use of 
conventional computers. Over one-fourth of the 
faculty were regularly using scientific work sta- 
tions in their current lines of research. Types of 
assistance needed to increase faculty use of 
supercomputers included having access to time on 
supercomputers, regardless of funding constraints 
(23 percent), access through telecommunications 
l^nks to remote centers with supercomputers (19 
percent), and access to scientific work stations 
wi th graphics c a pa bi litres to interface with 
supercomputers (19 percent). 

Cell Biology; Only 2 percent of faculty and 
professional research staff in departments of cell 
biology were currently using, or had used, super- 
computers, and another 3 percent had plans to use 
them. Over 3 in 10 faculty were currently using 
conventional main-frame computers. The research 
activities of only about 5 percent of faculty were 
srld to be constrained by the use of conventional 
computers. Fewer than 1 in 10 faculty had access 
to scientific work stations. In cell biology 
where supercomputer use was very infrequent, having 
access to time on supercomputers without funding 
constraints was ranked first by only 6 percent of 
departments. Instead, 28 percent oi the departments 
stated that having opportunities to gain knowledge 
of the technical capabilities of supercomputers 
would be most influential in increasing th^^ir use, 
20 percent agreed that opportunities to see the 
resuHs of uses of supercomputers to solve a 
Variety of problems (for example, attending special 
workshops and sem-^nars) would greatly increase use, 
and 17 percent stated that having opportunities 
CO interact with researchers skilled at conceptual- 
izing problems for supercomputers would help. 

Mathewatics/Applied Mathematics. Oily 4 
percent of faculty were currently usinn, or had 
used, supercomputers and another 5 percent had 
plans to use them. Nearly 3 in 10 were using 
conventional ma i n -frame computers Research ac- 
tivities of fewer then 1 in 10 faculty wer3 said to 
be constrained hy the use of conventional com- 
puters. Just over 1 in 10 were regularly using 
scientific work stations. In terms of assistance 
needed, over 3 in 10 departments ranked first ac- 
cess to time on supercomputers, regardless of 
funding constraints, and nearly 2 in 10 ranked 
first access to scientific work stations with 
graphics capabilities to interface with supercom- 
puters a<^ the most effective way of increasing 
supercomputer use in t'-.eir departments. 
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Chemistry. Only 3 perc>?nt of the facbUy and 
professional research staff at the departments of 
chem^trywere currently "jsinq, or had used, super- 
conputers; another 5 percent had plans to use 
then, .Just over 4 in lO faculty were currently 
using conventional nam frai'^e computers. Research 
activities of about 1 in 10 were said to be con- 
strained by the use of conventional conputers. 
Over 1 in iJ were reguiany using scientific wo»^k 
stations. About 4 in 10 departments agreed that 
having access to tine on superccn^puters, disre- 
garding funding constraints, would increase the 
use of supercomputers among their faculty, while 
just under 2 in 10 agreed that having access to 
te 1 econnuni cati ons telecommunications links to 
remote centers with supercomputer x would be most 
helpful . 

Phys-;cs. About 7 percent of the faculty and 
research staff were currently using, or had used, 
supercomputers, and another 9 percent had plans to 
use t^ien. In addition, fully half the faculty were 
using conv'^r^tional main frame computers. Research 
activities of nearly 2 in 10 faculty were said to 
be constrained by the jse of conventional compu- 



ters, /'bout M p-^rcent \iere re^jularly using 
scientific worl" stations. Anonn types of assistance 
ranked first in terms of having the greatest and 
immediate impact on faculty use of supercomputers 
wore access to superro^iputer s without funding 
constraints (4P> percent) anJ access to telecommuni- 
cdlions linkages to remote centers with supercor- 
puters '21 percent). 

Economics. Very few faculty at departments of 
econopTCS were c jr»^ently using, or had used, super- 
computers (2 percent) or had plans to use them 
(2 percent). Over half (55 percent) were using 
conventional ma-n frame computers. Research activ- 
ities of about 7 percent of the faculty were said 
to be constrained by the use of conventional com- 
puters. About 1^ nercent were regularly using 
scientific ^esea.ch stations in their current lines 
of research. Among first ranked types of assistance 
needed in having the greatest and immediate impact 
on use of supercomputers we«^e having access to 
knowledge of the technical capabilities of super- 
computers (34 percent) and access to time on 
supercomputers without any funding constraints (19 
percent ) . 



N UMMARY 



Over 80 percent of the 1,19C surveyed depart- 
erts in 10 selected disciplines 'eported limited 
access to supercomputers. Only in atmospheric 
sciences did a majority of departments have ready 
access to supercomputer >, m that field, 20 per- 
cent of the faculty and professional research staff 
are currently using, or have used, supercu.r^puters 
and another 12 percent are planning to use them in 
their research. In the remaining fields, supercom- 
puter use IS limited to a few faculty and re- 
searchers. 

In general, departments at institutions ranked 
in the top 50 according to research and development 
expenditures had more ready access to supercom- 
puters (almost 25 percent) than did departments in 
other institutions (15 percent). 



Respondents indicated that research pursued by 
one-eighth of the ^acuity and research staff at 
thei r departments was constrai ned by the speed 
and/or seouential orocessing of conventional main 
frame machines. Disciplines showing the highest 
proportion of s"ch limitations were atmospheric 
sciences, mechanical engineering, physics and 
elec*'^ical engineering. 



In general, access time to supercomputers was 
the fi rst-ranked type of assi stance needed to i n- 
crease their use. The other types of assistance 
^ften ranked first were opportunities to gam 
knowledge about the technical capabilities of su- 
per compuJ;ers and access through telecommuni ca ^lons 
links to remote centers with supercomputers. 
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n ETAILED STATISTICAL T A BLES 



Table 1— Doctoral Departments with Ready or Limited Access 
to Supercomputers, 1985 





Number of 


Insti tutions with- 


Percentage of Institutions with- 






Ready 


Limi ted 




Ready 


Linn ted 


Department 


Total 


Access 


Access 


Total 


Access 


Access 








All Institutions 






El tctricdl Engl neen ng 




19 


106 


^00.0 


15.1 


84.9 


Mechanical Engineering 


122 


17 


104 


100.0 


14.2 


85.8 


Metal 1 urgical /Maten al s 














Eng 1 neer i ng 


73 


7 


67 


100.0 


9.3 


90.7 


Atmosphen c Sci ences 


47 


28 


19 


100.0 


60 .3 


39 . 7 


Geosci ences 


107 


17 


90 


100.0 


15 , 9 


84 . 1 


Cell Biology 


138 


lo 


123 


100.0 


10.9 


89.1 


Mathemati c s/Appl i ed 














Mat henidt 1 c s 


144 


27 


117 


100.0 


1 d 

i. O . H 


81 . 6 


Chemi stry 


166 




141 


100.0 


14.9 


85.1 


Physics 


145 


34 


111 


100.0 


23.3 


76.7 


Economi cs 


124 


11 


113 


100.0 


8.9 


91 . 1 








Public institutions 






Electrical Engineering 


35 


13 


72 


100.0 


15.0 


85.0 


Mechanical Engineering 




11 


72 


100.0 


13 . 3 


86 . 7 


Metal 1 urgical / Maten als 














Eng i neer i ng 


49 


4 


45 


100.0 


8.1 


91.9 


Atmospheric Sciences 


37 


26 


11 


100. 0 


7i .2 


28 .8 


Geosc i ences 


72 


12 


60 


100.0 


17.1 


82 . 9 


Cell Biology 


89 


13 


76 


100.0 


14. 1 


85 . 9 


Mathematic s/Appl led 














Mat hemat 1 c s 


97 


16 


81 


100.0 


16.9 


83.1 


Cheini stry 


1]2 


16 


96 


100.0 


1 A f, 


O J . *+ 


OtiwC 1 c 


94 


23 


71 


iOO.O 


24.7 


75 .3 


Economi cs 


82 


10 


72 


100.0 




oo . o 








Private 


Institutions 






Electrical Engineering 


40 


5 


34 


100.0 


15.2 


84,8 


Mechanical Engineering 


39 


b 


33 


100.0 


16.1 


83.9 


Metal 1 urgical /Maten al s 














Engi neen ng 


24 


3 


21 


100.0 


11.7 


88.3 


Atmospheric Sciences 


10 


2 


8 


100.0 


20.0 


80.0 


Geosciences 


35 


b 


30 


lO'^'.O 


13.5 


86.5 


Cell Biology 


49 


3 


46 


lOU.O 


5.2 


94.8 


Mathematic s/Appl 1 ed 














Mathemati cs 


47 


10 


37 


lUO.O 


21.6 


78.4 


Chemistry 


54 


8 


46 


100. 0 


15.6 


84.4 


Physics 


51 


11 


40 


lOG.O 


20.8 


79.2 


Economi cs 


42 


1 


41 


100. c 


3.4 


96.6 



Top 50 Institutions 



Electrical Engineering 


42 


11 


32 


100.0 


25.0 


75.0 


Mechanical Engineering 


40 




33 


100.0 


17,9 


82.1 


Metal 1 urgical /Material s 














Engi neen ng 


32 


5 


27 


100.0 


15.8 


84.2 


Atmospheric Sciences 


25 


lo 


9 


100.0 


64.7 


35.3 


Geosci ences 


44 


9 


36 


100.0 


19. 


80.6 


Cell Biology 


4r) 


1; 


35 


100.0 


23.3 


76.7 


Mathematics/Appl i ed 














Mathemati cs 


46 


13 


2) 


100.0 


27.3 


11. 1 


Chx ^istry 


46 


10 


30 


100.0 


21.2 


78.8 


Physics 


46 


9 




100 .0 


19.4 


60.6 


Economi cs 


45 


3 


42 


100.0 


6.5 


93.5 



Table 2— Doctoral Departments with Limited Access 
Rating Importance of Gaining Access to Supercomputers, 1985 



„ ITunib'er of Institutions Percentage of Institutions 

Low Middle High Low Middle High 

Department Total Priority Priority Priority Total Priority Priority Priority 



All Institutions 



Electrical Engineering 


106 


31 


S8 


16 


100. 


u 


9 n 


c 
. D 


bb 


'J 


i J 


. J 


Mechanical Engineering 


104 


24 


43 


37 


100. 


0 


22 


.7 


41 


.4 


36 


.0 


Metallurgical /Ma ten als 


























Engi neeri ng 


r 7 
\j 1 


L 1 


jj 


1 1 


i uu . 


u 


J i 


. 0 


D ^ 


. b 


Q 


Atmospheric Sciences 


19 


2 


8 


9 


100, 


0 


8 


.2 


43 


.3 


48 


.5 


Geosciences 


90 


33 


34 


23 


100 


0 


37 


.1 


37 


. 5 


25 


.4 


Cell Biology 




77 
/ / 


JO 


Q 

0 


i uu 


n 
u 


Dc 


• *} 


T "! 


• J 


5 


^4 


Mathematics/Appl led 


























Mathemati c s 


117 


41 


47 


30 


100 


0 


34 


.7 


40 


.0 


25 


.2 


Chemi stry 


1 A 1 

m i 




bU 




inn 

iUU 


n 
u 


J L 


Q 
. J 




7 


24 


^4 


Phy SI cs 


111 
111 


it) 


bt) 




1 nn 
i uu 


u 


1 1 
i J 


C 




0 

.0 




7 


Economi cs 


113 


78 


30 


5 


100 


0 


69 


.0 


26 


.3 


4 


.7 










Public 


Institutions 
















Electrical Engineering 


72 


22 


40 


10 


100 


0 


31 


.0 


54 


.9 


14 


.1 


Mechanical Engineering 


72 


20 


26 


26 


100 


0 


r 


.8 


35 


.7 


36 


.6 


Metallurgical /Ma ten al s 


























Engi neen ng 


45 


14 


2j 


7 


100 


0 


30 


.3 


54 


.4 


15 


.3 


Atmospheric Sciences 


11 


2 


6 




100 


0 


14 


3 


57 


.1 


28 


.6 


Geosciences 


60 


22 


22 


15 


100 


0 


37 


.6 


37 


.3 


25 


.1 


Cell Biology 


76 


52 


22 


3 


100 


0 


67 


.4 


29 


.0 


3 


.6 


MathttTiati cs/Appl ed 


























Mathematics 


81 


27 


37 


17 


100 


u 


33 


.7 


45 


.7 


20 


.6 


Chemi stry 


96 


28 


40 


27 


100 


0 


29 


.6 


42 


.1 


28 


.3 


Physics 


71 


11 


33 


26 


100 


.0 


15 


.9 


47 


.0 


37 


.1 


Econor^ 1 c s 


72 


52 


18 


2 


10- 


0 


71 


.7 


25 


0 


3 


.3 



P-ivate Institutions 



Electrical Engineering 


34 




19 


5 


100 


n 


26 


p 


55 


3 


17.9 


Mechanical Engineering 


33 


4 


IS 


11 


100 


0 


11 


6 


b3 


8 


34.6 


Metallurgical /Materials 






















17.2 


Engi neen ng 


2^ 


/ 


10 


4 


100.0 


34 


3 


48 


5 


Atmospheric Sciences 


8 


0 


I 


6 


100 


0 


0 


0 


25 


0 


75.0 


Geosciences 


30 


11 


11 


8 


100 


0 


36.3 


37 


8 


25.9 


Cell Biology 


46 


2b 


16 


5 


100 


0 


54 


0 


35 


0 


11 .0 


Mathemati cs/Appl 1 ed 
























Mathematics 


37 


14 


10 


13 


100 


c 


36 


9 


27 


8 


35.4 


Chemi stry 


46 


18 


20 


7 


100 


0 


39 


./ 


44 


0 


16.3 


Physics 


40 


4 


11 


15 


100 


0 


9 


.2 


54 


8 


36.0 


Economics 


41 


26 


12 


3 


100 


0 


64 


3 


28 


.6 


7.i 










Top 50 Institutions 














Electrical Engineennf] 


32 


9 


is 


8 


100 


u 


28 


.6 


4/ 


.6 


23.8 


Mechanical Engineering 


33 


7 


10 


16 


100 


0 


21 


.7 


30 


4 


47.8 


MetdVurgi Cdl / Ma ten al s 
























Engi noenng 


27 


8 


1? 


7 


100 


0 


31 


.3 


43 


.0 


2b. 0 


Atmospheric Sciences 


9 


0 


1 


7 


100 


0 


0 


.0 


16.7 


83.3 


Geosciences 


..6 


11 


13 


11 


iOU 


0 


32 


.0 


36 


.u 


32.0 


Cell Biology 


3j 


IS 


14 


8 


100 


0 


43 


.b 


39 


.1 


17.4 


Mathemati c s/Appl 1 ed 
























Mathematics 


3j 


10 


11 


n 


ICO 


u 


29 


. 


33 


.3 


37. b 


Chemi stry 


3b 


4 


lb 


17 


iuo 


0 


11 


.b 


42 


.3 


46.2 


Physics 


37 


4 


lb 


lb 


100 


.0 


12 


.0 


44.0 


44.0 


Economics 


42 


28 


12 




100 


.0 


6b 


.b 


27 


.6 


6.9 
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Table 3— Present Level of Computer Use by Doctoral Department 
Fac-jlty/Research Staff, 1985 



Departments 



Total 
Facul ty 



No. 



Usi ng 
Supercomputers 
"No: 't 



Planning to 
Use Super- 
computers 
No. % 



Using 
Convent! onal 
Computers 
No ? 



Currently Not 
Using Conventional 
Computers 
No. % 



Computer Use 
Unknown 

2~ 



No. 



All Institutions 



Electrical Engineering 3 .473 100.0 199 5.7 269 7.7 ?,075 59.7 581 16.7 349 10.1 

Mechanical Engineering 2 ,654 100.0 175 6.6 288 10.8 1 ,455 54.8 573 21 .6 163 6.1 

Metal lurgical /Material s 



Engineeri ng 


1 ,029 


100. 


c 


29 


2.8 


82 


8.0 


433 


42 .1 


328 


31. 


9 


158 


15.3 


Atmospheric Sciences 


839 


100. 


0 


190 


22.6 


104 


12.4 


364 


43.4 


157 


18. 


7 


24 


2.9 


Geosciences 


2,110 


100.0 


113 


5.4 


156 


7.4 


943 


44.7 


731 


34.6 


157 


7.9 


Cell Biology 


4,584 


100 


.0 


88 


1.9 


119 


2.6 


1,565 


34.1 


2 ,478 


54. 


1 


335 


7.3 


Mathematics/Appl i ed 






























Math 


5 ,236 


100 


.0 


213 


4.1 


280 


5.3 


1,527 


29.2 


2 ,757 


52 


.6 


460 


8.8 


Chemistry 


5,534 


100 


.0 


155 


2.8 


292 


5.3 


2,254 


40.7 


2,464 


44 


.5 


369 


6.7 


Physics 


4,960 


100 


.0 


368 


7.4 


441 


8.9 


2,491 


tjO.2 


1,226 


24 


.7 


435 


8.8 


Economi cs 


3,069 


100 


.0 


48 


1.6 


50 


1.6 


1,680 


54.7 


1,118 


36 


.4 


172 


5.6 












Public Institutions 














Electrical Engineering 


2,313 


100 


.0 


148 


6.4 


189 


8.2 


1,331 


57.5 


423 


18 


.3 


223 


9.6 


Mechanical Engineeriny 


1 ,891 


jOO 


.0 


126 


6.7 


218 


11.5 


961 


50.8 


447 


23 


.6 


138 


7.3 


Metal lurgical /Material s 






























Engineeri ng 


681 


100 


.0 


21 


3.1 


57 


8.3 


315 


46.1 


234 


34 


.3 


56 


8.2 


Atmospheric Sciences 


713 


100 


.0 


178 


25.0 


92 


12.9 


290 


40.7 


135 


18 


.9 


18 


2.5 


Geosciences 


1,528 


100 


.0 


97 


6.3 


115 


7.5 


688 


45.0 


519 


33 


.9 


110 


7.2 


Cell Biology 


3.189 


100 


.0 


54 


1.7 


50 


1.6 


1.117 


35.0 


1 ,773 


55 


.6 


195 


6.1 


Mathematics/ Appli ed 






























Matn 


3,969 


100 


.0 


153 


3.9 


207 


5.2 


1,153 


29.1 


2,141 


^3 


.9 


314 


7.9 


Chemi stry 


3.803 


.00 


.0 


108 


2.8 


196 


5.2 


1,491 


39.2 


1,804 


47 


.4 


205 


5.4 


Physics 


3,449 


100 


.0 


277 


8.0 


291 


8.4 


1,724 


50.0 


827 


24 


.0 


331 


9.6 


Economics 


2,096 


100 


.0 


34 


1.6 


37 


1.8 


1,203 


57.4 


702 


33 


.5 


120 


5.7 
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Table 3— Continued 















Planning to 




Usi ng 


Currently Net 










Total 






Usi ng 


Use 


Super- 


Conventi ona 1 


UsT ng 


Conventi onal 


Computer Use 




Faculty 




Supercomputers 


computers 


Computers 


Computers 


Unknown 


Depdrtments 


No. 


% 




No. 


i 


No. 


i 




No 


% 


No. 


K 


No . 


% 












Private Institutions 












Electncdl Engineering 


1,159 


100. 


u 


51 


4.4 


80 


6. 


9 


744 


64.2 


158 


13.6 


126 


10.9 


Mechanical Engineering 


763 


100. 


0 


49 


6.4 


69 


9. 


1 


493 


64.^ 


125 


16.5 




J . J 


Metal! urgical /Materials 


























102 


29.4 


Engineen ng 


348 


100. 


0 


8 


2.3 


25 


7. 


2 


118 


34.0 


94 


27.1 


Atmospheric Sciences 


126 


100. 


0 


12 


9.5 


12 


9 


5 


74 


58.7 


22 


17.5 


6 


4.8 


Geosciences 


582 


100. 


0 


16 


2.7 


41 


7, 


0 


255 


43.8 


213 


36.6 


57 


10.0 


Cell Biology 


1,396 


100, 


0 


35 


2.5 


69 


4, 


9 


448 


32.1 


705 


50.5 


140 


10 .0 


Mathematics/Appl led 
























HO . n 


145 


1 1 d 


Math 


1 Oca 


iUU. 


0 


oU 


4.7 


72 


5 


7 


374 




0 i 0 


Chemistry 


1,730 


100, 


0 


47 


2.7 


97 


5, 


6 


763 


44.1 


660 


38.2 


164 


9.5 


Physics 


1,511 


100 


0 


91 


6.0 


150 


9 


9 


767 


50.8 


399 


26.4 


103 


6.8 


Econoini cs 


973 


100 


0 


14 


1.4 


13 


1 


3 


477 


49.0 


416 


42.8 


52 


5.3 












Top 50 Institutions 












Electrical Engineering 




1,7R1 


100 


n 
. u 


83 


4.7 


il3 


6 


.3 


1,041 


58.4 


302 


17. C 


243 


13.6 


Mechanical Engineering 


998 


IOC 


0 


80 


8.0 


126 


12 


.b 


562 


56.3 


190 


19.0 


40 


4.0 


Metall urgical /Materials 
























28,5 


107 


22.2 


Engi neen ng 


481 


100 


0 


25 


5.2 


52 


10 


8 


160 


33.3 


137 


Atmospheric Sciences 


395 


100 


.0 


113 


28.6 


43 


10 


9 


151 


38.? 


75 


19.0 


13 


3.3 


Geosciences 


1,054 


100 


0 


61 


6.8 


82 


7 


.8 


453 


43.0 


347 


33.0 


110 


10.4 


Cell Biology 


1,818 


100 


.0 


57 


3.1 


68 


3 


.7 


618 


34.0 


909 


50.0 


167 


9.2 


Mathematics/Applied 






















1,194 


51.2 


247 


10.0 


Math 


2,332 


100 


.0 


111 


4.8 


108 


4 


.6 


671 


28.8 


Chemistry 


2,606 


100 


.0 


92 


3.5 


149 


5 


.7 


1,357 


52.1 


888 


34.1 


121 


4.6 


Physics 


2,239 


100 


.0 


161 


7.2 


182 


8 


.1 


1,1/5 


51.5 


531 


23.7 


189 


8.4 


Economics 


1,456 


100 


.0 


7 


0.5 


19 


1 


.3 


82l 


56.7 


507 


34.8 


96 


6.6 



er|c 
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Table 4--Appl icabi 1 i ty of Supercomputers to Present Lines of Research 
at Doctoral Departments, 1985 



Department 



Numbe_ r of Faculty/Res earch Sta ff 

Currently 
J s 1 pg Currently Constr ?jjieci_b]^ 
Totdl Super- Liinited Sequential 
Faculty compu ters* Speed Process i nq 



Perce ntage of Fa c u j ty/Re_ s earch Staff 
Currer^tly 

^ ^9 Cur rently Constrained by 
Total Super- limited Sequential 
Facul ty conipu ters^ Speed Process ing 



All Institutions 



Electrical Engineering 
Mechanical Engineering 
Metal 1 urgical /Material s 
Engi neen ng 

Atmospheric Sciences 
Geobci ences 

Cell Biology 

Mathematics/Appl i ed 
Mathemati cs 

Chemi stry 
Physic s 

Econoini cs 



3.473 
2.654 

1.029 

839 
2,110 

4,584 

5,236 

5,534 
4,960 

3,069 



281 
225 

43 

236 
166 

126 



303 

172 
508 

85 



497 
500 

105 

163 

228 

236 



457 

571 
845 

214 



433 
336 

54 

95 
122 

194 

341 

304 
435 

94 



100. 0 
100.0 

100.0 

100. (J 
100. u 

100.0 

100.0 

100.0 
100.0 

ino.O 



Public Institutions 



Private Institutions 



Electrical Engineering 


1,159 


135 


149 


147 


Mec*ianical Engineering 


763 


67 


151 


94 


Metal lurgical /Material s 








Engi neen ng 


348 


14 


35 


15 


Atirosphenc Sciences 


126 


18 


8 


0 


Geosci ences 


582 


37 


72 


3^ 


Cell Biology 


1 ,396 


31 


91 


74 


Mathematics/Appl i ed 








Mathemat 1 cs 


1,268 


72 


99 


66 


Chemi stry 


1,730 


46 


179 


44 


Physi cs 


1,511 


148 


253 


137 


Economics 


973 


28 


74 


36 










Top 50 


Electi^ical Enginienng 


1,781 


84 


252 


227 


Mechanical Engineering 


998 


96 


197 


li)6 


Metal 1 urgicdl /Ma^-enal s 








Engi neen ng 


481 


23 


37 


22 


Atmospheric Sciences 


395 


118 


49 


28 


Geosciences 


1,054 


100 


116 


6o 


Cell Biology 


1,818 


53 


177 


Idy 


Mathematics/Appl i ed 








Mathematics 


2,332 


160 


206 


147 


Cheiri stry 


2,606 


96 


309 


142 


Physic s 


2,239 


228 


408 


160 


Economics 


1,456 


17 


68 


?g 



100.0 
100.0 

100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 



8.1 
8.5 

4.2 

28.1 
7.9 

2.7 



5.8 

3.1 

10.2 



14.3 
lo.9 

10.2 

19.5 
lu.8 

5.1 

8.7 

10.3 
17.0 

7.0 



Electrical Engineering 


2,313 


147 


348 


286 


100 


.0 


6 


.3 


Mechanical Engineering 


1,891 


159 


349 


241 


100 


0 


8 


.4 


Metal lurgical /Material s 
















Engi neer j ng 


681 


29 


70 


39 


100 


u 


4 


3 


Atmospheric Sciences 


713 


218 


155 


95 


100 


.0 


30 


.5 


Geosci ences 


1,528 


129 


156 


87 


100 


0 


8 


5 


Cell Biology 


3,189 


95 


145 


120 


100 


.0 


3 


.0 


Mathernatics/Appl i ed 


















Mathematics 


3,969 


231 


358 


275 


100 


0 


r 


8 


Chemi stry 


3,803 


127 


392 


260 


100 


n 


3 


3 


Physic s 


3,449 


360 


593 


299 


100 


0 


10 


4 


Economi c". 


2,096 


58 


140 


58 


100 


0 


2 


8 



15.0 
1(J.5 

10.3 
21 8 
10.2 
4.5 

9.0 
10.3 
17.2 

6.7 



100.0 
lOu.O 

100.0 
100.0 
^00.0 
lon,o 

100.0 
100.0 
100.0 

1 on 0 



12.5 
12.7 

5.2 

11.3 
5.8 

4.2 

6.5 

5.5 
8.8 

3.1 



12.3 
12.8 

5.7 
13.3 
5.7 
3.8 

6.9 
6.8 
8.7 
2.8 



Also includes tho:.e already in touch with appropriate research facilities. 



11.6 


12.8 


12.7 


8.7 


19.8 


12.4 


4.0 


10.0 


4.3 


14.3 


6.3 


0.0 


6.4 


12.4 


6.1 


" . 2 


^.5 


5 . 3 


5.7 


7.8 


5.2 


2.6 


10.4 


2.6 


9.8 


16.7 


9.0 


2.8 


7.6 


3.7 


4.7 


14.2 


12.7 


9.6 


19.8 


10.6 


4.9 


7.6 


4.5 


29.7 


12.3 


7.1 


9.5 


11 .0 


5.7 


2.9 


9.7 


8,2 


6.9 


8 . [\ 


6,3 


3.7 


11.8 


5.4 


10.2 


18.2 


7.1 


1 . 2 


1 . 7 


2.0 



ERIC 
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Table 5— Appl icabi 1 ity of Supercotuputers to Present Lines of Research, 
by D«*gree of Access to Supf rcomputers, 1985 



Department 



Number of Facu1 ty/kwSearch Staff 

Currently 
Us 1 ng Currently Constrain ed by 
Total Super- Liim tea Sequent! aT 
Faculty computers* Speed Processing 



Percentage of Facu1 tj^/kesearch Staff 

Currently 

Using Curren tly Constrained by 
Total Si'per- Lin,i ted Sequent i al 
Facul ty computers* Speed Processi nq 



Institutions Where Faculty Have Ready Access to Supercomputers 



Electrical Engineering 


882 


88 


156 


150 


100,0 


9 


9 


17.7 


17 


.0 


Mechanical Engineering 


333 


48 


64 


sr 


100.0 


14 


4 


19.3 


15 


1 


Metal lurgical /Maten nl s 






















Engi neeri ng 


53 


4 


4 


1 


100.0 


7 


7 


7.9 


1 


9 


Atmospheric Sciences 


583 


214 


131 


81 


100. 0 


36 


7 


22.5 


14 


.0 


Geosciepces 


483 


55 


53 


35 


100.0 


11 


3 


11.1 


7 


2 


Cell Biology 


600 


23 


84 


79 


100.0 


3 


9 


14,0 


13 


.1 


Mathematics/Appl i ed 






















Mathemati cs 


1,060 


159 


79 


65 


100.0 


lb 


G 


7.4 


6 


1 


Chemist '-y 


950 


52 


88 


48 


100.0 


b 


5 


9.2 


5 


1 


Physics 


1,460 


224 


230 


133 


100.0 


15 




15.7 


9 


1 


Economi cs 


347 


46 


19 


14 


100.0 


13 




5.6 


4 


1 



Institutions Where Faculty Have Liaited Access to Supercooputers 



Electrical Engine' ring 


2,591 


194 


341 


283 


100.0 


7.5 


13 


1 


10.9 


Mechanical Engineering 


2,321 


178 


436 


286 


100.0 


7,7 


18 


8 


12.3 


Metal 1 urgical /Material s 




















Engi neeri ng 


977 


39 


101 


53 


100.0 


4.0 


10 


4 


5.4 


Atmospheric Sciences 


256 


22 


32 


14 


100.0 


8.4 


12 


6 


5.3 


GeosciencGS 


1,627 


112 


175 


88 


100.0 


b.9 


10 


8 


5.4 


Cell Biology 


3 , 984 


103 


152 


lib 


100.0 


2.6 


3 


8 


2.9 


Mathematics/Appl led 




















Mathematics 


4,176 


144 


37 9 


2/6 


100.0 


3.5 


9 


.i 


6.6 


Chemi stry 


4.584 


120 


483 


2b6 


100 U 


2.6 


10 


5 


b.6 


Physics 


3.500 


284 


616 


302 


iOO.O 


8.1 


17 


. 6 


P. 6 


Economics 


2,/21 


39 


195 


80 


100.0 


1.4 


7 


.2 


2.9 



* Also includes those already in touch with appropnate research facilities. 
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Table 6— Present Use cf Scientific Work Stations 
by Doctoral Depart«ent Faculty/Research Staff, 1985 



Faculty Faculty 
Tot a 1 Using Work Stations Tota 1 Usin£ Work S t ations 

Department Faculty Number Percent Faculty Number Percent 



All Institutions Top 50 Institutions 



Electrical Er.gineerinq 


3,473 


883 


25 


.4 


1,781 


398 


22 


2 


Mechanical Engineering 


2,654 


550 


20 


.7 


998 


217 


21 


.8 


Metallurgical/Materials 


















Eng ineenng 


1 ,029 


225 


21 


8 


481 


85 


17 


.7 


Atmospheric Sciences 


839 


206 


24 


.6 


395 


101 


25 


.7 


Geosciences 


2,110 


559 


26 


.5 


1 ,054 


190 


18 


.0 


Cell Biology 


4,584 


415 


9 


.0 


1,818 


170 


9 


.3 


Mathematics/Appl led 


















Mathematics 


5,236 


613 


11 


.7 


2,332 


303 


13 


.0 


Chemi stry 


5,534 


642 


11 


.6 


2,606 


215 


8 


.3 


Physics 


4,960 


677 


13 


.6 


2,239 


218 


9 


.7 


Economics 


3,069 


438 


14 


.3 


1,456 


238 


16 


.3 




Public 


Institutions 






Private 


Institutions 




Electrical Engineering 


2,313 


573 


24 


8 


1,159 


310 


26 


.7 


Mechanical Engineering 


1,891 


373 


19 


.7 


763 


177 


23 


.3 


Metal lurgical /Mater i al s 


















Engi neeri ng 


681 


168 


24 


6 


348 


57 


16 


4 


Atmospheric Sciences 


713 


202 


28 


.3 


126 


4 


3 


.2 


Geosciences 


1,528 


410 


26 


8 


582 


149 


25 


6 


Cell Biology 


3,189 


269 


8 


.4 


1,39c 


146 


10 


.4 


Mathematics/Applied 


















Mathematics 


3,969 


394 


9 


9 


1,268 


219 


17 


3 


Chemi stry 


3,803 


345 


9 


1 


1,730 


297 


17 


1 


Physics 


3,449 


461 


13 


4 


1,511 


216 


H 


3 


Economics 


2.096 


315 


15 


0 


973 


123 


12 


7 
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Table 7--Present Use of Scientific Work Stations by Doctoral Department 
Faculty/Research Staff, by Degree of Access to Supercomputers, 1985 



Ready Access Limited Acce sj 







Pacul ty 




Facul ty 




Total 


Us i ng Work Stati ons 


Total 


Using Work Static ns 


Oepartinent 


Facul ty 


Number 


Percent 


Facul ty 


Number 


Percent 


All Institutions 


Electrical Engineering 


882 


306 


34.7 


2,591 


577 


22 .3 


Mecham':al Engineering 


333 


107 


32.0 


2,321 


444 


19!l 


Me tal 1 urgical /Material s 














Engi neenng 


5? 


19 


35,8 


977 


206 


21.1 


Atmospheric Sciences 


583 


160 


27.4 


256 


47 


18,2 


Geosci ences 


483 


178 


36,9 


1 ,627 


381 


23 ,4 


Cell Biology 


600 


103 


17,2 


3,984 


311 


7.8 


Mathematics/Appli ed 














Mathemati cs 


1 ,060 


198 


18.7 


4,176 


415 


9,9 


Chemistry 


9P0 


88 


9,2 


4,584 


554 


12,1 


Ph^'sics 


i ,460 


267 


18,3 


3,500 


410 


11.7 


Econoini c s 


347 


38 


11,1 


2,721 


400 


14.7 








Public Institutions 






Electrical Engineering 


456 


177 


38.8 


1 ,857 


396 


21 .3 


Mechanical Engineering 


241 


84 


34.8 


1,650 


289 


17 .5 


Metallurgical /Materials 














Engi neeri ng 


37 


15 


40.7 


645 


153 


23,7 


'Atmospheric Sciences 


543 


160 


29,4 


170 


43 


25.0 


Geosci ences 


425 


135 


31.7 


1,103 


275 


24 ,9 


Cell Biology 


550 


103 


18.8 


2,638 


165 


6 .3 


Mathemat ics/Appli ed 














Mathemati cs 


756 


101 


13,4 


3,213 


293 


9 , 1 


Chemistry 


580 


32 


5,5 


3,223 


313 


9.7 


Physics 


1,126 


228 


20.3 


2 ,323 


233 


10,0 


Economi c s 


310 


38 


12,4 


1 ,786 


276 


15.5 








Private 


Institutions 






El ect. ical Engi neeri ng 


426 


129 


30,4 


734 


181 


24.6 


Mechanical Engineering 


92 


23 


?4,7 


671 


155 


23,1 


Me tall urgical /Materials 














Engi neeri ng 


16 


4 


24,8 


332 


53 


16.0 


Atmospheric Sciences 


^0 


0 


0,0 


8F 


4 


4.7 


Geusciences 


57 


43 


75.7 




106 


20.1 


Cell Biology 


bO 


0 


0,0 


1 ,346 


146 


1U.8 


Mathemat ics/Appli ed 














Mathematics 


304 


97 


31.9 


963 


122 


12,6 


Chemistry 


370 


56 


15,1 


1,360 


241 


17.7 


Physics 


334 


38 


11,5 


1 ,177 


177 


15.1 


Economi c s 


38 


0 


0,0 


935 


123 


13.2 



T op 50 Instituti ons 



Electrical Engineering 


698 


216 


31,0 


1 ,083 


182 


16.8 


Mechanical Engineering 


147 


b4 


36.9 


851 


163 


19.2 


Metallurgical /Materials 














Engi neeri ng 


45 


18 


40,7 


436 


67 


15,3 


Atmospheric Sciences 


307 




30.6 


88 


7 


8.3 


Geosciences 


279 


37 


13.3 


775 


153 


19.7 


Cell Biology 


459 


42 


9.2 


1 ,359 


128 


9.4 


Mathematics/Appli ed 














Mathematics 


553 


121 


21.9 


1 .779 


182 


10,2 


Chemistry 


552 


24 


4.3 


2,054 


192 


9.3 


Physics 


490 


28 


5,7 


1 ,749 


189 


10,8 


Economi c s 


170 


6 


3.4 


1,286 


232 


18,0 
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Table 8— Nuwber of Departments Ranking Assistance Needed to Increase Use of Supercomputers, 1935 



Typf*s of Assistance 


Ran^ 1 




2 


Rank 3 


Rank 4 


Ranf 












All 


Insti tutions 





On n n rt" 1 J m t" 1 P ^ n^ir Ir'nnul orino forhniral 














capabilities of sup( rcomputers 


214 


140 




98 


89 


1 1 7 


f?DDOrtl]mtlP*i tr intPr^rt wifh v^o c i.'Ja r r ho r c 














skilled in conceptualizing problems 


103 


112 




169 


129 


195 


ACCPS*^ thrOuah f p1 pmrnmnn' r;i* ""nn^; link^ tn 














remote centers 


163 


?52 




174 


123 


101 


Access to time on supercomputers, 














disregarding fund^-ng constraints 


363 


207 




153 


118 


67 


Support for software and progranjming 














to use supercomputers 


82 


156 




183 


219 


142 


Access to work stations and graphics capabilities 














to interface with supercomputers 


136 


146 




202 


179 


101 


Opportunities to see results of research using 














supercomputers 


123 


125 




73 


79 


99 






Public Institutions 




Opportunities to gain knowledge of technical 














capabilities of supercomputers 


151 


99 




63 


53 


84 


Opportunities to interact with researchers 














skilled in conceptual ""zi ng problems 


67 


70 




111 


91 


143 


Access through telecommunications "^inks to 














remote centers 


112 


I'O 




127 


81 


63 


Access to time on supercomputers. 












disregarding funding constraints 


233 


]27 




107 


87 


45 


Support for software and programming 














to use supercomputers 


51 


111 




119 


153 


90 


Access to work stations and graphics capabilities 














to interface with supercomputers 


84 


99 




135 


123 


65 


Opportunities to see results of research using 














supercomputers 


78 


73 




47 


bO 


71 



Private Institutions 



Opportunities to gain knowledge of technical 












capabilities of supercomputer*; 


63 


41 


34 


36 


33 


Opportunities to interact with researchers 












skilled in conceptualizing problems 


36 


42 


58 


3b 


52 


Access through telecommunications links to 












remote centers 


51 


82 


47 


42 


38 


Access to time on supercomputers. 












disregarding funding constraints 


130 


80 


47 


31 


22 


Support for software and programnnny 












to use supercomputers 


31 


45 


G4 


66 


52 


Access to work stations and graphics capabilities 












to interface with supercomputers 


52 


48 


b7 


56 


36 


Opportunities see results of research using 












supercompu t'jrs 


45 


51 


27 


29 


29 


Opportunities to gain knowledge of technical 




Top 50 


Insti tutions 














capabilities of supercomputers 


64 


43 


36 


30 


52 


Opportunities to interact with researchers 












skilled in conceptualizing problems 


28 


37 


42 


70 


70 


Access through telecommunications links to 












remote ceaters 


55 


100 


68 


34 


31 


Access to time on supercomputers. 












disregarding funding constraints 


152 


86 


4P 


40 


24 


Support for software and programming 












to use supercomputers 


33 


56 


81 


88 


42 


Access to work stations and graphics capabilities 












to interface with supercomputers 


52 


56 


74 


56 


39 


Opportunities to see results of research using 












supercomputers 


32 


33 


25 


28 


43 



16 



Table 9 - Percentage of Departments Ranking hirst Types of Assistance 
Needed to Increase Use of Supercoa s, 1985 



[ nq ] neer i nq At mos- 

r]p(- Ko^han- MrTal- phot n U>o rrH M^thP- . hpr- fMinrin- 
Type Of Assistance lurqu n V -nm .s ^ p,. ^ s Ciolnv m.t.r, ,^rry Pr,y<ws ws 

Opportunities to gam knowledge 
of technical capabiimes of 

supercomputers 13.6 19.2 20.8 8.3 19.0 27.5 10.4 13.3 12.4 33.9 

Opportunities to interact with 
researchers skilled in 

conceptualizing problems 8.8 3.3 b.6 6.3 11 .4 16.7 9 0 8.S 5.5 9.7 

'Access t.irough telecoininunicati ons 
links to remote centers 12.8 19.2 12.5 18.8 19.0 5.1 12.5 17.0 21.4 2.4 

Access to time on supercomputers, 
disregarding funding constraints 24.0 44.2 33.3 35.4 22.9 5.8 32.7 40.0 48.3 19.4 

Support for software and program- 
ming to use supercomputers 8.0 3.3 1.4 16.7 3.8 5.8 9 .0 6. 1 5.5 13.7 

Access to work stations and 
graphics capabilities to 

interface with supercomputers 24.8 7 .5 6.9 18.8 9.5 8./ 18.8 9.1 8.3 5.6 

Opportunities to see results 
of research using supprco...puters 9.6 10.0 15.3 4.2 9.5 19.6 7 .6 7 .3 4.8 15 .3 
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APPENDIX A: SURVEY INSTRUMENT 



American Counql on education 

Higher Educonon Panel 

h:p Survey No. 69 
ACCESS TO COMPUTERS FOR RESEARCH 

RESPONDENT DESIGNATOR ^0R»^ 



Is doctoral study/ 
rtstirch conducted 
in th« dtpirtacflt/ 

disclpiint? 
YES NO 



For tich dtpirt»tnt/d1$c1p11nt lUttd, indlcitt wtitther your 
institution conducts doctoril study In tht fitld. If It docs, 
pitise cc«p1tH < qutstlonMiPe for th*t dtptrOitnt. Host 1«rge 
un1v«rs1t1ts win thus conplttt 10 qutJtlonrwirtj— ont T^r 
•ich d«p«rbitnt llsttd. 



depa<«tmeht/discipl:he 



NAME AND TELEPHOHE 
of person dtslgnittd to rtspond 

for tht d^ptrtMfit listed. 
(Only dcctoral 1*ve1 dtpirtatnts/ 
d1$c1pl1nt$ irc to bt survtytd.) 



Litctrlcil EnglnMrIng 
Ntchinlcil EngirtMrlng 
MetiMurglcil ind MitirUls Engl f>ttr1 tig 

ENviRomarTM. sciences 

Atmospheric Scisncts 
Geosclcncts 

LIFE SCIENCES 

Cell Bioloay 

NATnEMAnCAL/aMPUTES SCIENCES 
MathCMtlcs I Applied Hathcttitlcs 

PHYSICAL SCIENCES 
Chew:istry 
Physics 



SOCIAL SCIENCES 

Econonlcs 



Please indicate »<hether follow up contact should be made through your office 
or directly y<ith a departwMt person Msted above 

I I Follow-up contact should be with the HEP Representative 

n Follow-up contact should be made directly wi.h the department 



BEST COPY AVAILABLE 
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AMERICAN 

epUNCIL ON 
EDUCATION 



Hii^htT ['(ii" otiori Wmol Survey Nun)l)(M ()^) 

ACCESS TO COMPUTERS FOR RESEARCH 

Ihis siTVOv roquo'-ts inlormation .ihoul cornputer use and plans tor ( ()mf)utcr u^r in tacuitv and oIIkm f)r()tc-ssi()nal 
rosea ( h slatt in this department borne ot the questions are sul)je( live, vour )udi;ni(Mi(s are iinpor tanl to us Please y^wfi' 
us vour estimates wherever vou can 



Please use the following distinctions when responding to the questions. 

Adv.wccd large-scale computers, or advanced scientific computers {sometimes referred to in the media as 
"supercomputers"), machines performing at least 100 million t|r)ating point operations per second At present, 
only Cray X-MP and Cyber 205 machines meet this criterion 

Conventional mam frame computers computers with capacity It^ss than that of advanced large-scale machines 
This group includes those in the IBM-i08X series, VAX-7XX series, and the C:DC-7600 

Saentitic work station- a 32-bit machine with memory ot at least one megabyte, sc f-een res )luti()n on the order 
of 8(K)x 1,000 in order to adequately display a full range ot graphics, and the ability to work in an integrated 
network environment with UNIX-like operating system and a Fortran compiler txclude personal computers 
u^ ' as word processors and word processors with business graphics capabilities. 
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AmerKcin COundl on fducdtion 

ACCESS TO COMPUTERS FOR RESEARCH - C ontim^c (i 



ni V sur\<>\ 



Department of 

1. Faculty and Research Staff. W'hM is th(^ totdl numbor ot tull-ttnu> t u u!t\ <nul otfirr f)r()l('ssu)n,)l .cs.Mrc h stdtt tn tfiis 
Department'' [xtludv (1) tdCLiitv who c),(^ dvvav Irom ( cini[)Lis on sabbntu al and il) i;r.Kluah' studt^nts parlu i[)a(ini^ in 
restart h projects, vvheth(»r sa'aru^d or on oth(T sjf)port 

Ki}i-nni(^ t.uultv and it^srjrdi siaM 'li(\id( oun( ) 

2. Present Use of Computers and Scientific Work Stations. 

a. Computers. How manv ot (he persons reported in ()u(^stion I abovn make u^e of advanced large-scale computers 

as described nere'^ Pleas, .count tor each poison on:^' once in tfie list [)ekn\ and treat th(^ list as bierarc fuc al 



Level ot C\)mputer Use 
1 Currently using or have useci advanced large-scale computer^ 

2. Currently tormulating plans tor research requiring advanced large-scale^ compciters, or taking 
concrete steps to pursue an int(^rest in them 

i Now usmg conventional mam trame computers, (e g , IBM, VAX, C DC -7W)(), etc ) as an 
mtegral part ot their research 

4. Now making no use ot conventional mam trame computers 

5. Unable to determine or do riot know 



Total (should agree with tigure in C)uestion 1) 

b. Scientific Work Stations. How many ot the persons reported m quesdon I above make regular usc^ ot sucMititic 
work stations (as detmed on the opposite page) to support their protessional research'' 

Number ot fVrsons 

3. Applicability of Advance Large-scale Computers to Present Lines of Research. How many ot the persons rc ported in 
question 1 are pursuing lines ot research that ( oufd bvncfit trom ac c ess to advanced large-scale computers? Inc lucic* 
persons m as many categories as appropriate 

Njmber ot 

Category fVrs()r)s 

a. Personnel who are already in touc h with a[:>propriate resear( U \m ilities or ar(^ using 
advanced large-scale computers. 

b. Personnel whose work is now constrained by the capacity or specMi ot c onv(^ntional mam 
frame computers 

c Persormel whose work is now constrained by the sec)uential processing design ot mam trame 
computers, as opposed to the parallel processing capabilities ot advanced larger-scale 
computers. _ 

( ontmuecJ on next [)age. 



Num[}er ot 
Pearsons 
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American Council Ofi Education 

ACCESS TO COMPUTERS FOR RESEARCH— Continue d 



WW Survey 
No b<) 



4. Need for Assistance. Which ot the following tvpos ot t)ssistan((^ wouki h,\vv the i^rvdlc^l unnivduitv inip,ict on 
increasing th(^ use ot advanced large-scale computers b\ the tacultv and re^se\u( h sijtt identitied in question I'' Please 
rank, in orc^or ot importdnc e as manv type^ ot assistanc e as vou he^lieve applicahle Use ' 1 " lor the highest ranked 
Item 



a. Opportunities to gam knowk^dgc^ ol the technical (apai)ilHies ot advanced large-scale 
computers 

b ()pp(;rtunKjes to interact vvit^^ researchers skilled at conceptualizing f)roblems tor advanced 
large-Scale computers 

c Access through telecommunications links to remote centers with advanced larg(»-scale 
computers 

d. Access to time on advanced large-scale computers, disregarding funding constraints 

e Support for software and prc:)gramming to use advanced large-scale computers 

f Acer* J to scientific work stations and graphics capabilities to interface with advanced large- 
scale computers 

g. Opportunities to see the results of uses of advanced large-scale computers to solve a varietv 
of problems, for example, opportunities to attend '^pecial workshops and seminais. 

h Other nc.^ds, please specify 



^. Current Acr<»ss. Do faculty meml)ers and other profe-stonal rt^st\ircli staff in this department have ready ac c es> to an 
advanced large-scale computer? 



If no, wliat level ol priority does obtaining readv acc(^ss u> an advanced large'-scale (ompuler li<ive'' C ircle the 
appropriate nun. her below 



Type^of Assistance 



Rank 



Ves 
No 



priority 
i\U*dium priorilv 
Low priority 



Thank you for your assistance. Please return th.s 
form to 



Please keep a (opy ot this form tor your records 



[\Ts()n completing ifie form 



Higher Education Panel 
American Council on Education 
One Dupont Circle Suite 829 
Washington, DC 20036 



Name 



fille 



by May 17, 1985. 



telephone 
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APPENDIX B: methods summary 



The liigher Education Panel forms the basis of 
an ongoing survey research program created in 1971 
the American Council on Education. Its purpose 
is to conduct specialized :> irveys on topics of 
current policy interest to the higher education 
corifTunity and to governmental agencies. 

The Panel is a disproportionate stratified 
sample of 1,040 colleges and universities, divided 
Into two half-samples of 520 institutions earh. 
Institutions were drawn from the more than 3,200 
colleges and universities listed in the National 
Center for Education Statistics' Educati on 
Directory, Colleges and Urvi vt^r cities . mII 
institutions in t ne pop u I at i or are grouped 
according to the Panel's stratification design, 
which is based primarily upon institutional type 
(doctorate-granting, comprehensive, baccalaureate, 
specialized and two-year academic or occupational), 
control (public, private), and size (full-time 
equivalent undergraduate enrollment, full-time 
equivalent graduate enrollment, and educational and 
general expenditures). 

For any given survey, either the entire Panel, a 
half-sample, or an appropriate subgroup is used. 

The survey operation is dependent upon a 
network of campus representatives who, through 
their presidents, have agreed to participate. The 
representatives receive the *anel questionnaires 
and direct them to the most appropt^iate campus 
officials for response. 

The survey Dopulation was defin J as all major 
research universities that award five or more 
doctoral degrees and have at least one of tho 
departments under study: that is, electrical 
eminecring, mechan"''cal engineering, netallurgi- 
c al/nateria I s engineering^ atmobphprjc sciences, 
Qoosciences, cell biology, n^thematics/appl led 
nathematics, chemistry, physics, and eccmomics.- 
With the exception of schools of engineering, all 
specialized schools (that ts, schoolc of divinity. 



nedicine, other health, business, fine ai'ts, law, 
and education) were excluded. 

■''he survey instrument (see Appendix A) was 
mailed to 207 institutions ^n mid-April 1^85. 
Responses from 23 institutions indicated that they 
did not meet survey criteria, reducing the number 
of institutions from whi ch substanti ve respon ses 
could be expected to 18^. After mail and telephone 
fol lo\/UDS, 167 1 n St i tut ions (91 percent) responded 
with at least one departmental questionnaire 
completed. 

Non-Response Adjustment Procedure 

After examining the National Center for 
Education Statistics' records and other listings, 
it w:s determined that 185 institutions (only one 
non-Panel member) and about 1,190 departments met 
the study eligibility criteria nation-wide. For 
purposes of non-response adjustment, and to com- 
pensate for the non-Panel institution which was 
treated as a non-respondent, departmental weights 
were develooed for each institution in each stra- 
tification cell, based on the ratio of responding 
departments to nonrespondi ng departments. Due to 
small number of institutions involved, engineering 
schools from Panel stratification cells 5 (public 
speciaMzed schools) and 6 (private specialized 
schools) were combined with cells 3 (public compre- 
hensive universities) and 4 (private comprehensive 
universities). Further, separate weights were 
developed and applied to data showing differences 
by top SO status of institutions. The orocedure 
used was again based on the ratio of responding 
departrents to nonrespondi ng departments in each 
too 50 and other insttution in each stratification 
cell. 

Tables B-1 and R-2 show the number of 
population and responding departrents in each cell 
^nd ccrrespcnding weights. Table B-3 presents the 
V iiqhted national estimates (number of departments 
and faculty) reported in the study. 



Table Departinentd 1 Population and Respcr^ < 

by Strati ficaMon Cells and for Top 50 Institutions. 



Publ \z Doctoral Pnvate Doctoral *Pub i rc Compr eh ensiv e" "*Privdte Comprehensi ve Top 5 0 Institutions 
»<es- Popu- Res- Popu- Res- Res- Res" 

department ponding .ation ponding lation ponding Population ponding Population ponding Population 



Electrical Engineering 


57 


74 


23 


35 


10 


11 


5 


5 


28 


42 


Mechanical Engineering 


A9 


69 


27 


34 


1) 


12 


4 




^8 


40 


Metal lurgical /Mater lals 






















Lny ' neer i ng 


31 


43 


U 


20 


4 


5 


4 


4 


18 


30 


Atmospheric Sciences 


23 


35 


5 


10 


2 


2 


0 


1 


17 


25 


Geosc 1 ences 


52 


65 




31 


6 


/ 


1 


2 


30 


43 


Cell Biology 


58 


80 


32 


41 


6 


9 


/ 




JU 


45 


Mathematics/Applied Math 


75 


90 


29 


42 


7 


7 


5 


5 


33 


46 


Chemistry 


74 


95 


38 


47 


16 


16 


7 


7 


33 


46 


Physics 


6b 


84 


34 


45 


9 


in 


5 


6 


31 


46 


Economi cs 


61 


77 


29 


42 


4 


5 


0 


0 


31 


45 
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T^ble R-2. Uepdr tmentcj 1 Weights, 
by Type and Control of Institution 

















- 






Pubhc 


Pr 1 vate 


*Public 


^Private Tod SU 




Urpartment 




Doctora 1 


Doc tor-^ 1 


Comprehens i ve Comprehe 


IS 1 ve ' ns 1 1 1 u 1 1 ons 




Electrical Engineering 




1.30 


1.52 


1.10 


1.00 


l.bO 




Mechanical Engineering 




1.41 


1.26 


1.09 


1.25 


1.43 




Metal lurgical/Hateri al s 










Engineer! ng 




1.39 


1.8^ 


1 .25 


1 00 


1.67 




Atmospheric Sciences 




1.52 


2.00 


1.00 


u.o 


1.47 




Geosc lences 




1.25 


1.55 


1.17 


2. CO 


1.43 




Cell Biology 




1.38 


1.28 


1 .50 


1 14 


1.50 




Mathematics/Applied Math 


1.20 


1.45 


1.00 


1.00 


1.39 




Cheml stry 




1.28 


1.24 


1.00 


1.00 


1.39 




Physics 




1.29 


1.32 


1.11 


i.;'o 


1.48 




Economics 




1.20 


1.4S 


1.25 


0.0 


1.4b 




* Includes engineering schools from cells 5 & 6, 
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Table 


B-3 Weigh ed 


Number of Departments and Faculty, by Control and Top 50 










Status of 


Institutions* 












A' , 


Publ ic 


Private 




Top 50 




Othp- 


Departments 


Dept. 


Facul ty Dept. Facul ty 


Dept. Faculty 


Dept 


Faculty Dept. 


Facu 1 ty 


Electrical Engineering 


12S 


3,473 


85 P.313 


40 1.159 


42 


1.781 83 




Mechanical Engineering 


120 


2,654 


81 1.891 


39 763 


40 


998 80 


1,656 


Metal lurgical /Material s 














Engl nteri ng 


72 


1.029 


48 681 


24 348 


30 


481 42 


5 '.8 


Atmospheric Sciences 


48 


839 


3/ 713 


11 126 


25 


395 23 


444 


Geosc lences 


105 


2,110 


72 1,528 


33 582 


43 


1.054 62 


1 ,056 


Cell Piology 


138 


4.584 


89 3.189 


49 1.396 


A5 


1,818 93 


2,766 


Mathematics/Appl i ed 












Math 


144 


5.236 


97 3,96<1 


47 1.268 


46 


2.332 98 


2,904 


Cheml stry 


165 


5.534 


111 3,803 


54 1.730 


46 


2,606 119 


2,928 


Phys ICS 


145 


4,960 


94 3,449 


51 1.511 


46 


2.23^ 99 


',721 


Economics 


1?4 


3,069 


82 2.096 


42 973 


45 


1.456 79 


1 S13 


Toi^l 1 


,186 


33.488 


796 23,632 


39J 9.856 


408 


15.160 778 


18.328 



Totals may not add due to roundinc involved in weighting process 



Comparison of Respondents and Nonrespondents 

Departnental response rates varied from a high 
of 82 percent (chemistry) to a low of 63 percent 
fatmosphenc sciences), with minor exceptions, 
departments m public institutions were somewhat 
pore likely to respond to the survey than were 



f^epartr^ents in 
B-4). Further. 



private institutions (see "^able 
departnents in the top 50 insti- 
respond than were 
The only exception 
sciences where nore 
institutions than in 
others responded to the survey. 



tut^ons were less 1 ikely to 
those in other institutions, 
was departnents of atnospneric 
those located in the top 



of 



Fdble B-4. Departmental Response Rated by Control 
and Top 50 Status of Institutions 
1 In Percentages) 



Departments 



Total 



Flectrlcal Engineering 
Mechanical Engineering 
Metal lurgical /Material s 

Fngi neerl ng 
Atmospheric Sciences 
Geosciences 
Cell Biology 
Mathematics/Appl i ed 

Math 
Chemi stry 
Pl-ysics 
FconOin'cs 



P.jt>lK 



Pn vate 



lop 50 



Uther 



76.0 


78.8 


70.0 


66.7 


30.7 


75.8 


74.1 


79.5 


70.0 


78.8 


69 4 


72.9 


62.5 


60.0 


76.2 


62.5 


67.6 


45.5 


68.0 


56.5 


74.^ 


?9.2 


63.6 


67.4 


7 9.0 


74. ' 


71.9 


79-6 


66.7 


78.5 


80.6 


84.5 


72.3 


71.7 


84.7 


81.1! 


81 .1 


83.3 


/i.7 


85.7 


77. q 


78.7 


^6.5 


67.4 


62, H 


78.2 


82.9 


69.0 


68.9 


83.5 
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